F J- J3 8 0-US , KR , CN , TW 

- 1 - 

METHOD AND DEVICE OF PEELING SEMICONDUCTOR DEVICE USING 

ANNULAR CONTACT MEMBERS 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a method of 
peeling a semiconductor chip used in a semiconductor 
device manufacturing process. Also, the present 
invention relates to a device therefor. 

2 . Description of the Related Art 
Conventionally, a semiconductor device is 

manufactured in such a manner that, for example, a 
plurality of semiconductor elements are formed on the 
first surface of a silicon wafer (semiconductor 
substrate), and this silicon wafer is diced so as to 
separate the semiconductor elements (silicon chips) from 
each other. The silicon wafer is adhered to a dicing 
tape before the dicing, and when dicing is completed, the 
silicon chips, which are separated from each other, are 
adhered to the dicing tape. The silicon chip is peeled 
from the dicing tape, by a peeling device, before die- 
bonding. 

In order to peel the silicon chip from the 
dicing tape, a needle device 34 shown in Fig. 11 is 
conventionally used. The needle device 34 includes 
needles 34A. The needles 34A are moved from the lower 
side of the dicing tape 24 toward the dicing tape 24 and 
penetrate the dicing tape 24 so that the silicon chip 16 
is lifted. There is also provided a needle device in 
which the needles 34A do not penetrate the dicing tape 
24. 

Japanese Unexamined Patent Publication No. 10- 
189690 discloses a peeling device, in which needles are 
arranged at positions close to the four corners and at a 
position close to the center of a silicon chip. The 
needles arranged at the positions close to the four 
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corners are operated first, and then the needle arranged 
at the position close to the center is operated, so that 
the silicon chip can be peeled off stepwise from the four 
corner portions toward the central portion. 
5 Japanese Unexamined Patent Publication No, 6- 

338527 discloses a peeling device in which needles are 
not used but a silicon chip is peeled off from a dicing 
tape by attracting the dicing tape from the lower side 
thereof by a peeling device having suction grooves. 

10 Japanese Unexamined Patent Publication No. 2001-118862 
discloses a peeling device in which a dicing tape is 
peeled off from a dicing tape, by attracting the dicing 
tape from the lower side thereof by suction grooves and 
moving a stage in parallel. 

.15 Recently, there has been an increasing demand 

for reducing the thickness of a silicon wafer and the 
thickness of silicon chips. However, as the thickness of 
the silicon wafer is reduced, it becomes difficult to 
peel the silicon chips from the dicing tape. For 

20 example, when the thickness of the silicon chip is 

reduced, there is a tendency that the needles pierce the 
silicon chip after they have penetrated the dicing tape. 

Further, when the thickness of the silicon chip 
is reduced, it tends to be deformed. For example, as 

25 shown in Fig. 12, the dicing tape 24 and the silicon chip 
16 are deformed into concaved shapes at positions where 
the needles 34A come into contact with the dicing tape 24 
and the silicon chip 16 as shown in Fig. 12. Therefore, 
the silicon chip 16 may be damaged or cracked. A similar 

30 problem arises in a case where the dicing tape is 

attracted from the lower side thereof by suction grooves. 

Further, in order to peel the silicon chip 16 
off from the dicing tape 24, it is necessary that air 
enters the interface between the silicon chip 16 and the 

35 dicing tape 24 and spreads over the interface. In the 
case where the needles do not penetrate and tear the 
dicing tape 24, air does not enter the interface first at 



- 3 - 

the central portion of the silicon chip 16 , but air 
enters the interface in the outer circumferential portion 
of the silicon chip 16. Therefore, peeling occurs only 
in the outer circumferential portion of the silicon chip 
16. In the circumstance shown in Fig. 12, it becomes 
difficult for the silicon chip 16 to be peeled off from 
the dicing tape 24, and the silicon chip 16 tends to be 
damaged . 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide 
a method of peeling a semiconductor chip and a device 
thereof capable of securely peeling a semiconductor chip 
off from a dicing tape even when the thickness of the 
semiconductor chip is thin. 

A method of peeling a semiconductor chip, according 
to the present invention, comprises the steps of peeling 
a semiconductor chip, adhered to a tape, from the tape 
using a peeling device including a plurality of annular 
contact members arranged one after another from the 
outside to the inside, wherein the plurality of annular 
contact members are operated so that the semiconductor 
chip is successively peeled off from the tape from an 
outer circumferential portion thereof toward a central 
portion thereof . 

A device of peeling a semiconductor chip, adhered to 
a tape, from the tape, according to the present 
invention, comprises a plurality of annular contact 
members arranged one after another from the outside to 
the inside, and an operation device for operating the 
plurality of annular contact members so that the 
semiconductor chip is successively peeled off from the 
tape from an outer circumferential portion thereof to a 
central portion thereof. 

In the above method and device, the semiconductor 
chip is successively peeled off from the tape from the 
outer circumferential portion toward the central portion 
by the peeling device including a plurality of annular 
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contact members which are arranged one after another from 
the outside to the inside in order. Accordingly, even 
when the thickness of the semiconductor chip is small, 
the semiconductor chip can be securely peeled off from 
5 the tape. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more apparent from 
the following description of the preferred embodiments, 
with reference to the accompanying drawings, in which: 
10 Fig. 1 is a sectional view showing a method and a 

device of peeling a semiconductor chip according to an 
embodiment of the present invention; 

Fig, 2 is an enlarged sectional view showing the 
peeling head of Fig. 1; 
15 Fig. 3A is a plan view showing the surface of the 

peeling head of Fig. 1; 

Fig. 3B is a plan view showing the surface of the 
modified peeling head; 

Fig. 4A is a sectional view explaining the operation 
20 of the peeling device shown in Fig. 1; 

Fig. 4B is a plan view of the peeling head; 

Fig. 5A is a sectional view explaining the operation 
of the peeling device shown in Fig. 1; 

Fig. 5B is a plan view of the peeling head; 
25 Fig. 6A is a view sectional explaining the operation 

of the peeling device shown in Fig. 1; 

Fig. 6B is a plan view of the peeling head; 

Fig. 7A is a sectional view explaining the operation 
of the peeling device shown in Fig. 1; 
30 Fig. 7B is a plan view of the peeling head; 

Fig. 8A is a sectional view explaining the operation 
of the peeling device shown in Fig. 1; 

Fig. 8B is a plan view of the peeling head; 

Fig. 9A is a sectional view explaining the operation 
35 of the peeling device shown in Fig. 1; 

Fig. 9B is a plan view of the peeling head; 

Figs. lOA to lOF are views showing a typical example 
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o£ a series of steps of a method of manufacturing a 
semiconductor device; 

Fig. 11 is a view showing a conventional needle 
device used for peeling a semiconductor wafer; and 
5 Fig. 12 is a view showing a semiconductor chip 

deformed in the step of peeling when the semiconductor 
chip is thin. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
An Embodiment of the present invention will now be 
10 explained with reference to the drawings. A typical 

example of a series of steps of a method of manufacturing 
a semiconductor device will be explained, referring to 
U Figs. lOA to lOF. 

O Fig. lOA is a view illustrating a silicon wafer 

^ 15 (semiconductor substrate) which is subjected to an 

ffi integrated circuit forming process. The silicon wafer 10 

Jl has a first surface 12 and a second surface 14. A 

vfl: plurality of semiconductor elements (silicon chips) 16 

have been formed on the first surface 12 of the silicon 
hj 20 wafer 10 during the integrated circuit forming process. 

4^ In Fig. lOB, a protection tape 18 is adhered to the first 

^ surface 12 of the silicon wafer 10. 

fy In Fig. IOC, the second surface 14 of the silicon 

wafer 10 is ground in a state that the protection tape 18 

25 is adhered to the first surface 12 of the silicon wafer 
10. In this example, a diamond grinding wheel 22 which 
is a mechanical processing tool grinds the second surface 
14 of the silicon wafer 10, in a state that a rotary 
support member 20 supports the silicon wafer 10 on side 

30 of the protection tape 18. During the grinding, the 
first surface 12 of the silicon wafer 10 on which the 
semiconductor elements 16 are formed is protected by the 
protection tape 18. In this step, the silicon wafer 10 
is ground to have a predetermined thickness. 

35 In Fig. lOD, the second surface 14 of the silicon 

wafer 10 is adhered onto a dicing tape 24 and the 
protection tape 18 is peeled off from the first surface 
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, ^ ,0 The dicing tape 24 is 
,2 silicon wafer 10. T p,,,,,,ion tape 18 

,a.ered onto a j;^^,/!' .L.ie-sided adhesive tape 

is peeled, for example, by ^^^^^^ ^^^^ 

Before the P-^^^^^^t/ted ^ith ultraviolet light. 
3 Uection tape 18 is ^^^^^ ,o is diced and 
' in Fig. lOE, the sxUcon ^^^^ 

separated by a dicer - ^ ^he separated 

Jfer 10 is adhered to the dxc^ 9 ^^^.^^ ..^^ ,4. 

Silicon chips le are ^^^^f^^^,, .icing tape 24 is 

...er the -^"P---;;^:^ U xn Fig. -P, t- 

irradiated with ultravio ^^^^^ 32. 

slucon cMp. 1^ are die-bonde- to ^^^^ 

, 3. a suction nead 3. ^ ^^^^ 

ng. 1 is a -"-"f ,,ip according to the 

e^di.ent o£ the present similar to 

peeling device 38 ^"/.^ lOF, instead o£ the 

20 the die-bondin, step shown - 9 ^^^.^^ 

needle device 34 of r.,- U . P , ,ed 

ra%::---^ -^^^ 

„ -^TheTeU:, 38 inc.des a f ..e a suc^^ 

« 42 arranged at the top of the ^^^^ 

,4 arranged in the "a-J" ^^,,,„ eap 42. further. 
,ro. the central "P-^"' "'^.ft ca. 46 and a motor 48 for 
peeling device 38 .nclud- ^ "^T'^^ 
the peeling head ^'i- ^ nd a belt 

3„ operating the P „ and 

connected to T^n« 

—rarraieTan^"-^^^^^ 
peeling head 44. ^f^/^^ads 44 of one and another 

35 the surfaces of the peeling h ^ 

" examples. The peelm, head 4 

annular contact members 54. 5 , 
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to the inside of the 

another from the ou«x e 
peeling head 44. The annular 

located at the -'^"°"/°"";the annular contact 

„eB.er 54. The ^""'^"J^^^ The annular 

:rct^:ererrirsu.a.. nttea in the annular 

— rr:. sho«n - -—ii:: ^53 

„oss-sections, of the annuU-: -"a ^^^^^^ 
,„a 60 are forced in a ^^-" shape ^^^^^_^^^^,„„,, 

.hovn in n.. 3B, the ^'^^ 5, ,„a 60 are formed 

i,r- contact members 
the annular contac ^^er, the shape of the 

in a rectangular ^^^P^ ^^^^ annular contact 

surfaces (and cross-sectxons of ^^^^^ 

cyi 58 and 60 are 

members 54, 56, =» » 

above examples. annular contact members 54, 

Rs shown in Fig- ^' ^^^pped shape having a 

5e, 58 and 60 are f / i„„er shoulder 

shoulder portion, "^^^f 54 supports the 

portion 54i of the annular cont.^ ^^^^^^^ ^^^^^^^ 
outer shoulder portion annular 

The inner shoulder portion 58o 

contact member 56 supports th ^^^^^^^^ 

annular contact »«^« 38 supports the 

portion 58i of the annular conta ^^^^^^^ ^^^^^^^ 

outer Shoulder P""^"" "° °^io.. come into contact 
SO. When all the f annular contact 

„ith each other, the surface ^ ^^^^ 

„ members 54, 56, 58 and 60 are g ^^.^^ 
When the annular contact me ^^^^ 
a. the outermost position is P^ ^^^^^ ^^^^^^ „,en 
contact members 54, 56, 58 ^^^^^^ ^^e 

.ne annular contact -^J^J'j the annular 

3, next outer P-^'-"' ^-J/ro are moved upward. «hen the 
contact members 56, 58 and ^^^^^^ 
annular contact member 58, wh 
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outer position, is operated upward, the annular contact 
members 58 and 60 are moved upward. When the central 
annular contact member 60 is operated, only the annular 
contact member 60 is moved upward. 
5 During one revolution of the cam 46, the cam 46 

causes the outermost annular contact member 54 to move 
upward to the first position and to be maintained at this 
position, the next outer annular contact member 56 to 
move upward to the second position higher than the first 

10 position and to be maintained at this position, the next 
outer annular contact member 58 to move upward to the 
third position higher than the second position and to be 
maintained at this position, and the central annular 
contact member 60 to move upward to the fourth position 

15 higher than the third position and to be maintained at 
this position. 

Further, the interior of the frame 40 of the peeling 
device 38 is formed as a vacuum chamber, to which a 
vacuum tube 62 is connected. The vacuum tube 62 is also 

20 connected to a vacuum source (not shown). Vacuum 

introduced into the vacuum chamber acts on the dicing 
tape 24 arranged on the suction cap 42. The vacuum 
attracts the dicing tape 24 toward the suction cap 42 and 
the annular contact members 54, 56 and 58. 

25 Figs. 4A to 9B are views explaining the operation of 

the peeling device 38. In each of Figs. 4B, 5B, 63, 73, 
83 and 93, the hatched portion shows a region of the 
silicon chip 16 adhered to the dicing tape 24. In a 
portion which is not hatched, the silicon chip 16 is 

30 peeled off from the dicing tape 24. 

In Figs. 4A and 43, the annular contact members 54, 
56, 58 and 60 of the peeling head 44 are located at the 
respective initial positions, and the dicing tape 24 to 
which the silicon chip 16 is adhered is located on the 

35 suction cap 42 and the annular contact members 54, 56, 58 
and 60. Vacuum introduced from the vacuum tube 62 into 
the interior of the frame 40 acts on the dicing tape 24 
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.-..no tape 24 to the suction head 42. 
and attracts the dxcxng tape ^^^^^^ ^^^^^^^ 

in Figs. 5A and 5B, the position, 
.e^ober 54 is .oved upward ^,,3 34, 56, 58 and 

..erefore, all annu - J-^^^^^ o. 
60 are moved upward. The ^ 
all the annular contact mernbers 54, ^^.^ 

silicon chip 16. the dicing tape 24, 

which corresponds « the ^t^^refore, the dicin, 

portion ot the silicon ch.P ,u the 

„pe 24 is pulled downward. Acco^ J 

annular """" ""t'/erentlal portion o£ the silicon chip 
the ooter,aost circumferential P 

xe around the o-™"".;;"™;" ^^"".hat is. in the 
peeled off from the dicing tape 2 ^^.^ 

'outermost ^/"r.he silicon chip 16 and 

air enters the ---^ -J ^e . lar,e proportion of 
the dicin, "P;;;- ;;,„p,„,ted by the annular contact 
the silicon chip U i= ^"'^'^^^ ..^ radial width of the 
members 54, 56, 58 and 6 , and -h- ^ ,uicon. chips 

, outermost ci-^—^^^^^^m , r/i'ih. tape 24, is 

»' which is P-^^^;;;J:::, „,en the silicon chip 16 is 
relatively small. Thereto . ^^.^essive force is 

peeled off from the dicing tape 2 

Lt exerted onto the sil-on^^^^ • ^^^^^^^ ^^^^ 
,„ outermost circ».ferential portion_^^ ^^^^ 

which is °"^;/,::,,„„tial direction, no stress 

continuous in the circum ^^licon chip 16 is 

concentration is ""-r"^;;'^:. accordingly, the 
peeled off from the dicing tape 
35 silicon Chip 16 IS not damaged. ^„„„,,, 
sext, in rigs. 6A and 6B the ^.^.^^ 
contact member 54 is maintained at 
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to the second position, so tn ^.^^^ ^ 

ci« and 60 are moved upward, 
menders 56, 58 and 60 corresponding to the 

portion of the silicon chip 16 cor P ^^^^ 

, outermost annular contact --^-/^/^^/^ ^^.erface 

oy^ That iSf SLir entcj-o 
the dicing tape 24. That , ^^^^ 

excessive force - "^^^ therefore, a portion 

3. is .ain.ainea a. .he =eco„a pos.. on a„a^^^ 

..e — ^-"";;J;:r:L :;nuur contact .e^e« 5B 
15 thira posxtion so that th ^ ^^^.^^ 

ana 60 are movea upwara. " tn ^^^^^^^ 

3,Ucon - -rtrarint iae tne annular contact 

member 56. wh.ch ^,,i„, «pe 24. That 

..,3. B. ana SB. the annular 

■ J =v hhe third position ana the cen^i 
„ainta.nea at the th P 

contact .intact .e^ber 60 is .ovea 

25 position, so that tn silicon chip 16 

„p„ara. .t this -- -f ,.„,act »e..er SB, is 
corresponaing to '"e out ^.^ ^„^^^3 

peelea o££ from the ^-^"^ "^"^/^.^ „„„iae. 
..e interface f,;" % neaa 36 is operatea 

30 . in Fi9S. 9A ana 9B, tn ^^^^ ^^^.^ 

.o attract the silicon ,^ip u is 

is moved upwara. Accorawgly, th 
finally Peeled off from the ic n, tape 
Chip 16 can be easily ^"^_^^J"/;'',;^,eause the silicon 
35 aicin, tape 34 . at the "J- each other 

i: riri ::::r — ain, to the central 
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annular contact member 60. 

when the cam 46 is rotated one revolution, all the 
annular contact members 54, 56, 58 and 60 do not receive 
any upward pushing force from the cam 4 8 and are pushed 
5 downward by the dicing tape 24 on which a vacuum is 

acting. Therefore, all the annular contact members 54, 
56, 58 and 60 return to the initial positions. 

In this way, in the present invention, the 
semiconductor chip 16 is successively peeled off from the 

10 tape 24 from the outer circumferential portion toward the 
central portion. Accordingly, the semiconductor chip 16 
can be securely peeled off from the tape 24 without 
damage. Further, the annular contact members 54, 56, 58 
and 60 receive the semiconductor chip 16, not on points, 

15 but on continuous surfaces. Therefore, no stress 

concentration is caused when the semiconductor chip 16 is 
peeled off from the tape 24, and the semiconductor chip 
16 is not deformed and cracked. 

As explained above, according to the present 

20 invention, even when the thickness of a semiconductor 

chip is reduced, the semiconductor chip can be securely 
peeled off from the tape. 



